The endogeneity nature of the relationship between the growth in assets and stock market performance makes it difficult to identify whether mispricing or optimal investment hypothesis can explain the assetgrowth effect. Mispricing argument underlines inefficient or less efficient pricing while optimal investment supports the idea that shares are efficiently priced on stock markets. Investors in many emerging markets do not have as much access to information as investors in more advanced countries have and fewer analysts follow the equity markets. Furthermore, agency problems are higher because of ineffective legal protection and the regulations are weaker in terms of requirements to disseminate information (La Porta et al. 1998 ).
Since it is commonly assumed that asymmetric information between managers and investors is high in emerging markets, all stocks would be subject to misvaluation. The optimal investment hypothesis relies on the argument about firms being able to raise less costly funds to finance high growth in assets. The recent global financial crisis has characteristics to identify that firms with high growth in assets are hit more severely than other firms because the crisis affected the liquidity level available on the market and investors' level of willingness in accepting risk.
There is also a link between overinvestment and agency problems. Investor protection provided to shareholders and creditors plays an important role in mitigating these problems, not only in comparisons between developed and emerging markets but also across emerging countries. Thus, mispricing (optimal investment) hypothesis should find support in countries with weaker (stronger) protection available for shareholders or creditors.
Our results show no indication of the asset growth effect in our sample of emerging markets when we do our analysis for the full sample period. However, the past asset growth causes further declines in stock returns during the crisis years as the estimated coefficients of the interaction between the variable and the asset growth and the dummy for crisis years are statistically significantly negative. We find support for the mispricing hypothesis in our further analyses. Even though a statistically lower stock returns of firms with higher asset in growth in crisis years indicate that firms with higher financing needs are affected more, the negative relationship between asset growth and future returns during the crisis period is more relevant for stocks with a low and medium turnover ratio and for firms operating in industries with a low ratio of R&D expenditures to total assets. These findings are in line with the mispricing effect because investors evaluate those firms' investments overoptimistically in normal periods when the effect of the asset growth on stock returns is negligible. Furthermore, our major results are held in countries with lower shareholder and creditor protection only.
This study extends the literature on the existence of the asset growth effect by providing evidence from emerging markets in addition to studies providing evidence for the United States and other developed markets. Our analysis sheds more light on whether the mispricing or the optimal investment explanation holds for emerging markets during the 2008 crisis period. We show that the global financial crisis provide opportunities for investors to identify the real value of investment and financing activities in the form of asset growth in those countries that are assumed to have higher agency problems and less efficient stock markets.
The rest of the study is organized as follows: in Section 2, testable hypotheses are developed. Section 3 focuses on the data and methodology and the results are explained in Section 4. Section 5 provides the conclusions of our analysis.
Brief Literature Review and Hypotheses
The Asset-Growth Effect
One of the most important anomalies of stock markets is the negative effect of investment and financing on future stock returns (Loughran and Ritter 1995; Titman, Wei, and Xie 2004) . Titman, Wei, and Xie (2004) find that an abnormal increase in firms' capital investment is associated with lower stock returns for five subsequent years and identify this relationship as a separate anomaly in addition to the long-term return reversal and secondary equity issue anomalies. Broussard, Michayluk, and Neely (2005) use data on US firms for the pre-internet period (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) and different measures of growth, including asset growth as an indicator of the long-term trend in the success of a firm. Their results show an inverse relationship between past growth rates and future growth rates and holding period returns. This is explained with a competitive market argument indicating that publicly traded companies, which experience high past growth, attract competition that will lower future stock market performance.
One of potential sources for this anomaly is mispricing. In this explanation, investors overvalue the value effects of investments or financing activities because of asymmetric information. Over the next period, investors figure out the mistake they did earlier and then correct it by reducing the stock prices raised previously. Titman, Wei, and Xie (2004) , and Anderson and Garcia-Feijoo (2006) , and Lam and Wei (2008) provide evidence on the mispricing of lower returns of portfolios created by prior investment growth, and find that portfolios of firms with past higher investment growth underperform those with past lower investment growth when prices do not reflect all available information accurately. Polk and Sapienza (2009) use a measure of asset growth based on capital expenditures and provide evidence for the negative relationship between individual firms' investment-capital ratios and future equity returns of US public firms over the period 1963-2000. Firms with low abnormal investment due to a deviation of their valuation from their true value have high subsequent stock returns, because of the correction of this overpricing in the future. Moreover, this relation between investment and future returns is stronger for firms with above-median R&D intensity or above-median turnover. Cooper, Gulen, and Schill (2008) generate a simple and comprehensive measure of total asset growth, which is the annual percentage change in total assets, to understand the sources of the growth effect at the firm level. They argue that total asset growth provides a broader focus than the growth in investment and financing activities can capture. Cooper, Gulen, and Schill (2008) demonstrate that the asset growth does better in predicting future cross-section stock returns relative to any single component of growth, because asset growth is the sum of the sub-components of growth from the left-or right-hand sides of the balance sheet. They provide strong evidence that in the United States during the period from 1968 to 2003, annual risk adjusted stock returns of firms with low asset growth rates are higher than returns of firms with high asset growth rates. Similarly, Cooper, Gulen, and Schill (2010) document a strong asset growth effect for US stocks from 1968 to 2006. The positive difference in risk-adjusted returns between low and high asset growth portfolios is present with either equal or value weighting portfolios and for both large capitalization and small capitalization stocks. This premium in favor of low asset growth stocks is as powerful as other premiums explained by size, book-to-market, and return momentum and reversals. Thus, the evidence provided in these two complementary studies also supports mispricing explanation. Li, Livdan, and Zhang (2009) demonstrate that many anomalies in the literature are not consistent with mispricing, but with risk differences (q-theory). This theory explains higher level of investments in relation with the cost of capital. Firms increase their investments until the point where the expected return is equal to the expected cost. Thus, the q-theory explains the asset growth effect with an optimal investment argument indicating that firms with higher investments tend to have a lower discount rate and, thus, lower expected returns. Titman, Wei, and Xie (2013) test the asset growth effect to find support for an alternative explanation relying on the q-theory of investments. They show that there is a strong relationship between the asset growth effect and financial market development, which is expected under the description of the q-theory. Prombutr, Phengpis, and Zhang (2012) also find support for the risk-based explanation. Xing (2008) measures capital investment with both investment growth rates and investment-to-capital ratios and use a large US firm-level data set from 1964 to 2003. They document that the current capital investment is negatively associated with future equity returns with investment growth rates of small firms at least three times higher than the rates for large firms. Their findings are consistent with an efficientmarket explanation based on q-theory, although it does not exclude the mispricing explanation. Watanabe et al. (2012) examine whether the evidence of lower annual returns corresponding to the asset growth in previous years is present across equity markets around the world rather than using data from US firms only. A large international sample allows them to test two main alternative sources THE ASSET GROWTH EFFECT AND FINANCIAL CRISIS 493 explaining this anomaly, that is the mispricing and optimal investment (rational asset pricing). Watanabe et al. (2012) compare markets where stocks are efficiently priced with markets where they are inefficiently priced. They argue that the stronger investment growth effect in countries where stocks are less efficiently priced would support the mispricing explanation. A stronger effect in countries where prices are highly efficient would support the optimal investment explanation. Among alternative proxies, they classify countries as developed and emerging markets based on the measure of developed market status provided by the International Finance Corporation (IFC). The authors find that the asset growth effect is a worldwide phenomenon, as the negative relationship exists in a large international sample. In addition to this general result, they find that the asset growth effect is greater in developed countries' markets, where stock prices are more efficiently priced. This finding supports the optimal investment hypothesis. Li, Becker, and Rosenfeld (2012) also provide evidence on the existence of the asset growth effect in international markets. They find a high level of return predictive power for asset growth-related measures in all developed markets of the MSCI World Universe, especially for two-year total asset growth rates. However, little significant return predictive power for these measures is found in emerging markets either by country or as a group.
This study revisits the asset-growth effect in emerging markets to analyze whether or not the assetgrowth effect exists across emerging markets in recent years. Therefore, our first hypothesis is as follows:
Hypothesis 1: There is a significant and negative relationship between the asset growth and future stock returns in emerging markets. Watanabe et al. (2012) find a weaker asset-growth effect in emerging markets relative to developed markets. This evidence, which is inconsistent with the mispricing argument, is somewhat surprising in emerging markets because of the fact that emerging markets operate with imperfect efficiency (for a brief literature review, see Kearney 2012) , asymmetric information between managers and investors, and, thus, higher agency problems. If those factors derive the asset growth, then we expect to see a significant and negative relationship between the asset growth and stock returns within our sample of emerging markets. On the other hand, the alternative optimal investment hypothesis finds support in Harvey, Lins, and Roper (2004) . The authors discuss the role of domestic short-term debt and global debt and show that issues of internationally syndicated loans in emerging markets mitigate the overinvestment problem. Their evidence supports the idea of the monitoring role of such debt by creating higher value. This suggests that it is highly likely that the asset-growth effect is indeed weaker in emerging markets, making any insignificant asset-growth effect an indication of the optimal investment hypothesis.
The Asset-Growth Effect and the Global Financial Crisis
We extend our analysis and investigate the asset growth effect in two different time periods. In particular, we focus on recent financial crisis years and compare the existence of the asset-growth effect between normal and crisis periods. Since the financial crisis has effects globally on developed as well as emerging countries, our analysis on stocks traded in emerging markets provides the opportunity to identify whether mispricing or optimal investment explanation would find support in those countries.
The recent global crisis showed its effect on GDP growth rates in advanced economies and then spread quickly to emerging economies. Blanchard, Das, and Faruqee (2010) demonstrate that economic outcome in the fourth quarter of 2008 and the first quarter of 2009 decreased 7.2% and 8.3% annually in advanced economies, and 1.9% and 3.2% annually in emerging economies. The effect was worse on emerging markets' stock markets with a median drop of 57% and sovereign spreads with a 462 basis points (IMF, 2010) .
1 Sources of financing for investments in most of the emerging markets are generated by the arbitrage opportunities that rose from the discrepancy between interest rates and exchange rates. Blanchard, Das, and Faruqee (2010) explain that emerging countries were affected by the crisis through two channels: a sharp decrease in exports and a sharp decrease in net capital flows. It is obvious that the financial crisis created an important shock to the supply of external financing, especially causing the real private sector credit growth (in percent of GDP) to collapse (IMF Report 2010) and the line of credits to decline and spreads to increase (Greenlaw et al. 2008) . To capture how emerging stock markets were also affected by the global financial crisis, we compare the stock turnover ratio between developed and emerging markets and annual averages of stock turnover ratio and stock market return for the sample of emerging countries during the period from 2005 to 2013 (see Figures S1a and S1b, available online). While the stock turnover, on average, in developed markets experiences a slight decrease in 2008, the drop is severe for stocks, on average, in emerging markets. In emerging markets, both stock turnover ratio and stock market return experienced a sharp decline in 2008, showed an upward trend in 2009, but continued to decline in later years.
During the global financial crisis period, tightening credit conditions and liquidity problems even for firms not borrowing directly from foreign financial institutions (Tong and Wei 2011) caused a dramatic increase especially in the cost of long-term external financing for firms in emerging markets. Furthermore, financial institutions and investors become risk-averse during financial crises periods (Alves and Francisco 2015) to be away from riskier investments. Thus, we expect that stock market participants will have a chance to better evaluate firms' (over)investments. Thus, we should expect to see a stronger asset-growth effect during the crisis years relative to other years. Duchin, Ozbas, and Sensoy (2010) test "the standard model of investment with financing frictions" by arguing that firms relying more on external financing and keeping less internally available funds have to cut their investments more during the crisis period than firms holding high internally reserved financing to reduce their risks. The implication of this study for our analysis is that firms with higher growth in assets are those relying on external financing and will be affected by financial turmoil more. Köksal and Orhan (2013) show that risk measurement technique, VaR, estimates the potential market risk of emerging markets better than the risk of developed countries during the global financial crisis. Even though prices are assumed to be less efficient in those markets relative to developed economy markets, the stock prices during the global financial crisis are better auto-correlated with the prices in previous periods. Therefore, the reaction of the stock prices during the crisis years to the growth in assets in the previous period will be more informative to identify whether mispricing or optimal investment derive the results. Thus, our second hypothesis is:
Hypothesis 2: There is a significant association between the asset growth effect and the global financial crisis period.
It is clear that the possible explanation for the asset growth effect as optimal investment or mispricing depends on stock price informativeness and efficiency. A stronger asset growth effect in crisis years would provide support to the mispricing explanation while a weaker effect would indicate toward the optimal investment explanation. Thus, according to the optimal investment explanation, we should observe a positive or no further effect associated with the past asset growth in the crisis years because firms with lower cost of capital should be affected less by the market downturn.
However, the global financial crisis tightens possible credit conditions and increases the cost of external financing dramatically. Then, the market will have the chance to better evaluate firms' (over) investments. Based on the mispricing idea, higher investments right before the crisis year should cause higher decreasing in stock prices during the crisis year because markets would not evaluate the quality of such firms correctly during the normal periods. Thus, the asset growth effect occurs because of higher optimism over higher investments and favorable external financing conditions, and then the price drop should be severe during the crisis period.
Investor Protection and the Asset Growth Effect
We also investigate the heterogeneity of the asset growth effect during the crisis period across emerging markets. One factor that can have an impact on price informativeness is the investor protection available for shareholders and creditors in those countries. Studies that focus on countrylevel governance, such as Claessens and Laeven (2003) , Rajan and Zingales (2003) , Djankov et al. (2008) explain that in countries that have better creditor, shareholder, and property rights, the financial systems are organized well and are more developed, consisting of a higher number of financing choices in comparison to the financial systems in countries with weaker legal environments. Claessens and Yurtoglu (2013) show large differences between advanced and emerging economies from an economic and financial development perspective as well as in terms of level of stock market development. Highly developed financial markets are specific to advanced economies, with stable and prosperous economic and financial environments and well organized and developed financial systems, compared to developing country markets. Therefore, any premium from governance is highly unlikely to be received in advanced economies, as there is no risk factor that is priced.
Investigating stock market returns in the country-level governance context, Narayan, Sharma, and Thuraisamy (2015) find that country-level governance can be used to predict stock market returns in countries that have poor governance quality whereas there is no evidence for this in countries with well-developed country-level governance. This finding implies that investors can use the information contained in country-level governance indicators to construct profitable portfolio strategies in countries with poor quality governance. Lin, Massa, and Zhang (2014) examine the relation between country-level governance and the process incorporation of information into stock markets, namely the stock price informativeness. Semi-public information is referred to as superior information that is obtained from informed judgments or better skills at processing public information. In a situation where public information is noisier, meaning it is less reliable with higher uncertainty, there is stronger incentive to generate semipublic information. This situation would apply to firms in countries with relatively poor country-level governance as the cash flows of these firms contain more risk due to the expropriation risk, due to being more advantageous for firms to hide information and due to firms investing less. Because of these reasons, firm disclosure quality is lower and public information is less trustworthy, providing a stronger incentive for institutional investors to make use of semipublic information while trading. This leads to an increase in the degree of stock prices reflecting relevant available information. Therefore price informativeness should be greater in countries that have lower quality of country-level governance.
Dal Bianco, Amini, and Signorelli (2017) find that the effects of the global financial crisis across emerging economies become severe with the interrelationship between financial and institutional development. Therefore, we would expect the strength of the asset-growth effect during the crisis years to deviate across countries with higher and lower levels of protection provided to the shareholders or creditors. Our third hypothesis is as follows:
Hypothesis 3: The significant association between the asset-growth effect and the global financial crisis period is relevant in high (low) level of investor protection. Lin, Massa, and Zhang (2014) look at how the quality of country governance affects investors processing information, which leads to price informativeness. Their results reveal better price informativeness in countries with poor quality of country-level governance because public information is less reliable in those countries and market participants, such as asset managers and analysts ensure price informativeness efficiently. In their study, Lin, Massa, and Zhang (2014) also examine the relationship between country governance and price informativeness during crisis period and find significant differences between crisis and normal periods. Thus, a stronger asset growth effect during crisis years in countries that have relatively poor quality of country governance would support optimal investment hypothesis.
On the other hand, Francis et al. (2013) find that firms in emerging countries with stronger investor protection have access to external financing with better conditions to efficiently allocate their investments. Agency problems in countries with lower protection of investors, shareholders, or creditors are more pressing because they may not have the power to control overinvestment by managers. Hence, the asset-growth effect during the crisis years would potentially become severe in emerging countries with low investor protection if mispricing hypothesis receives empirical support. In case of having empirical support for the optimal investment hypothesis, we should expect to observe the significant association between the asset growth effect and the crisis period in emerging countries with high investor protection.
Data and Methodology
The sample includes emerging countries identified based on the development status of countries by the IFC. We collect stock market and financial data to calculate our variables from Thomson-Financial Worldscope/Datastream. Countries with available country governance data and with sufficient number of firms are included in the sample. Financial firms and utilities are excluded from the sample because those industries are highly regulated and have different reporting systems (Watanabe et al. 2012) . The sample period is from 2005 to 2013 to be able to investigate the presence of the asset growth effect during the recent financial crisis, which started in the United States in mid-2007 and also affected stock markets around the world, including those of emerging markets. All firm-level variables are winsorized at the top and bottom 1% level to control for the influence of outliers.
Our major variable to measure the asset growth rate is the percentage change in total assets from the end of year t-2 to the end of year t-1.
Asset Growth tÀ1 ¼
Total assets tÀ1 Total assets tÀ2 À 1
We use Ordinary Least Square (OLS) regressions to observe the effect of asset growth on annual holding period stock returns (in US dollars) in a year t. Firms' stock returns are computed for a year holding period from beginning of January to end of December in year t. The annual holding period market return (MARKET), computed within the same period, is included in the model. Consistent with the model used by Titman, Wei, and Xie (2013), we include a number of control variables for the most important firm characteristics that have predictive value on stock returns. These variables include size, value, momentum, and market returns. In order to control for size (LnMV t−1 ), the natural logarithm of market capitalization is computed at the end of year t-1. The natural logarithm of the ratio of the book value of equity to the market value of equity for the year ending in t-1 (LnBM t−1 ) is the variable used to control for the value effect. The variable to control for the momentum effect (MOM t−1 ) is constructed as the holding period return from July until November in year t-1. All variables are measured in US dollars. The equation of the multivariate OLS regression is shown below:
Industry; Year or Firm; YearÞ þ ε ijt where i, j, and t represent firm, country, and year, respectively. With this model, we investigate the existence of the asset growth effect. In alternative regressions, we include alternative combinations of country, industry, and year dummies to control for potential differences. Moreover, we also run our basic regression by including firm and year fixed effects to check for the robustness of our results. In all regressions, we calculate robust standard errors clustered at the firm level. For the existence of the asset growth effect, the estimated coefficient β 6 is expected to be negative, which indicates that an increase in asset growth rate leads to lower returns. We use a dummy variable to identify the effect of the years of crisis to investigate how the period of the financial crisis alters the asset-growth effect. We determine crisis year by looking at the sample mean and median of firms' annual holding period returns. During the sample period of 2005-2013, both these statistics are negative in 2008 and 2011. Therefore, we create a dummy variable including years 2008 and 2011 separately and together. We also include year 2007 in some combinations because the crisis started in that year. Dooley and Hutchison (2009) show that the reaction of emerging markets to the United States turmoil that started early 2007 was very strong. The year 2009 was THE ASSET GROWTH EFFECT AND FINANCIAL CRISIS 497 considered as being part of the financial crisis period in many studies (Dabrowski, Smiech, and Papiez 2015) . However, the average holding period return in that year is positive and the highest for the entire sample period. This could be because of the short-lived recovery the US and international stock markets experienced during this year. Moreover, Wan and Jin (2014) show that the recovery of emerging markets after severe crises was faster than that of developed markets. This quick recovery may have a positive effect on the returns after the first half of the crisis in 2008. To observe whether the asset growth effect exists during the crisis period, we use an interaction variable between the dummy for the crisis years and the asset growth. Then, the model used is as follows: Negative and significant estimated coefficients for β 6 and β 8 will provide evidence for a stronger asset growth effect during the crisis period relative to normal periods. A negative and significant estimated coefficient of β 8 only during the crisis period will indicate that the asset growth effect exists during the crisis period, but not in other periods. Next, we investigate whether our main relationships hold in countries with high or low shareholder protection and with low or high creditor rights. Therefore, we create subsamples and run our models shown above for these separate subsamples. If the mispricing is the main explanation for the asset growth in emerging markets, we expect to see the estimated coefficients of β 6 and/or β 8 to be negative in low governance countries. Table 1 reports the summary statistics of 26 sample emerging countries with available data. In total, there are 58,802 observations in our sample, with China accounting for the highest number of observations (11,534), followed by Taiwan with 8,707 observations. India, Malaysia, and South Korea are the other countries with more than 5,000 observations. Colombia, Czech Republic, Jordan, and Venezuela are covered in the sample with less than 100 observations. This variation in the representation of countries indicates the importance of controlling country fixed effects in our regressions.
The average annual return over the sample period is positive, namely 25.9%. This is true for all sample countries, except Jordan, which is the only country experiencing a negative average return (−3.9%). Chinese firms have, on average, the highest annual holding return. Sample average for the asset growth is 17.4%, and all emerging countries, as expected, perform, on average, positive growth during the sample period.
We measure country level investor protection for shareholders and creditors with two separate proxies: shareholder rights and creditor rights indices. We use the shareholder rights index revised by Djankov et al. (2008) for capturing the legal protection provided to minority shareholders against expropriation by corporate insiders. According to this index, Brazil, India, Malaysia, and South Africa provide the highest protection with the score of 5, while China, Jordan, and Venezuela provide the lowest protection with the score of 1 to minority shareholders. Our proxy for protection of creditors is the creditor rights index used by Djankov, McLiesh, and Shleifer (2007) . This index has four components to capture the powers of secured lenders during bankruptcy (please see detail information in Djankov, McLiesh, and Shleifer 2007: 302) . Therefore, the highest score is supposed to be 4 for a country having all these four components. However, the highest score among our sample of emerging countries is 3, indicating a somewhat weaker protection provided to creditors in emerging countries. However, there is still variation in creditor rights indices across our sample countries to identify the heterogeneity in creditor protection. Table 2 presents the sample descriptive statistics of all variables we used in the analyses per year. A striking observation is the average negative return of −50.7% in 2008, which hints at the impact of the financial crisis on this result. The average return is also negative in 2011, with −16.7%. The median returns in these two years are also negative and little larger than mean values. The average return is the highest in 2009.
Results

The Asset-Growth Effect
We report the results of our multivariate regressions for the asset-growth effect for the entire sample period in Table 3 . The results show that for all variables, with the exception of the asset growth rates, the estimated coefficients are statistically significant. Although for most regressions with different combinations of country, industry, and year dummies, the relationship between the growth in assets and stock returns is negative, consistent with our prediction, the coefficient is not statistically significantly different from zero.
Therefore, we do not observe an asset growth effect among the emerging economies for the period 2005-2013, as that found by Watanabe et al. (2012) . However, our results complement the findings of Table 1 . Sample countries. This table reports the number of observations and the mean values of annual holding period return, the asset growth as well as two investor protection indices; shareholder protection index and creditor rights. The sample of emerging countries is identified based on the development status of countries by the IFC. Firms' stock returns are computed for a year holding period from beginning of January to end of December in year t. Asset growth rate is represented by the percentage change in total assets from the end of year t-2 to the end of year t-1. Shareholder rights and creditor rights are two proxies to measure investor protection. For both indices, the value of 0 stands for the weakest governance, and 5 for shareholder protection and 3 for creditor rights refer to the strongest governance. The sample period is from 2005 to 2013. Return t is firms' stock returns computed for a year holding period from beginning of January to end of December in year t; Asset growth (AG t−1 ) is the percentage change in total assets from the end of year t-2 to the end of year t-1; LnMV t−1 the natural logarithm of firms' market capitalization; LnBM t−1 is the natural logarithm of the ratio of the book value of equity to the market value of equity; MOM t−1 is the momentum effect, which is the five month firms' holding period return from July until November; MARKET t is the annual holding period market return. All variables are measured in the currency of US Dollar. Titman, Wei, and Xie (2013) that document a strong asset growth effect only among the developed, and not also for the developing economies.
The Asset-Growth Effect and the Financial Crisis Table 4 presents the results of our multivariate regressions for the effect of the financial crisis on the relationship between the asset growth rate and future stock returns. First, relevant for our research is the output of the second model that includes a dummy variable for years of the crisis, separately and together, and also interactions terms of this variable and the asset-growth rate. For all interactions variables, the estimated coefficients are negative and statistically significant. This provides evidence that the asset-growth effect is stronger during the crisis period relative to more normal periods. Moreover, for the peak year of the Global Financial Crisis, 2008, both coefficients for the dummy variable and interaction term have a negative sign and are statistically significant (at the 1% level) which is a strong indicator for the existence of the asset growth effect during the crisis period, but not in other periods. A similar conclusion is reached by using the first model with country, industry and year fixed effects only for the years of the crisis. The coefficient of the variable "asset growth rate" has a negative sign and is statistically significant (at the 1% level) only for year 2008, separately and together with 2011 (see Table S1 , available online).
This evidence supports our second hypothesis on the significant association between the asset-growth effect and the global financial crisis period. The logic is that an episode of crisis gives investors the Table 3 . Asset growth effect. This table reports pooled OLS regression results to obtain the effect of asset growth on firms' stock returns (Return t ), which is computed for a year holding period from beginning of January to end of December in year t. LnMV t−1 the natural logarithm of firms' market capitalization. LnBM t−1 is the natural logarithm of the ratio of the book value of equity to the market value of equity. MOM t−1 is the momentum effect, which is the five month firms' holding period return from July until November. MARKET t is the annual holding period market return. Asset growth (AG t−1 ) is the percentage change in total assets from the end of year t-2 to the end of year t-1. All variables are measured in the currency of US Dollar. The sample period is from 2005 to 2013. ***, **, * denote statistical significance at 1%, 5%, and 10% levels, respectively. possibility to improve their assessment of the real value of firms' investment even in those countries where the agency problems and asymmetric information are commonly assumed to be higher. Table 4 . Crisis period and asset growth effect. This table reports pooled OLS regression results with country, industry and year fixed effects to obtain the effect of asset growth during the crisis periods on firms' stock returns (Return t ), which is computed for a year holding period from beginning of January to end of December in year t. Asset growth (AG t−1 ) is the percentage change in total assets from the end of year t-2 to the end of year t-1. Crisis is a dummy variable to identify the crisis period. LnMV t−1 the natural logarithm of firms' market capitalization. LnBM t−1 is the natural logarithm of the ratio of the book value of equity to the market value of equity. MOM t−1 is the momentum effect, which is the five month firms' holding period return from July until November. MARKET t is the annual holding period market return. All variables are measured in the currency of US Dollar. The sample period is from 2005 to 2013. ***, **, * denote statistical significance at 1%, 5%, and 10% levels, respectively. Table 5 . Crisis period and asset growth effect: The role of stock turnover ratio, firm size and industry. This table reports pooled OLS regression results with country, industry and year fixed effects to obtain the roles of several firm characteristics in the effect of asset growth during the crisis periods on firms' stock returns (Return t ), which is computed for a year holding period from beginning of January to end of December in year t. Stock turnover ratio is the ratio of the value of total shares traded to market capitalization, and firm size is based on market capitalization in US Dollar. Firms are classified into three groups using the 30th and 70th percentiles. The list of high R&D industries is provide in footnote 1. June of Asset growth (AG t−1 ) is the percentage change in total assets from the end of year t-2 to the end of year t-1.
Crisis is a dummy variable to identify the crisis period, which includes years 2008 and 2011. LnMV t−1 the natural logarithm of firms' market capitalization; LnBM t−1 is the natural logarithm of the ratio of the book value of equity to the market value of equity. MOM t−1 is the momentum effect, which is the five month firms' holding period return from July until November. MARKET 
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The Asset-Growth Effect and the Role of Firm Characteristics
In addition to the full sample of firms from emerging countries, we perform the same pooled OLS regressions on subsamples of firms classified into three groups according to their size and stock turnover ratios, using the 30th and 70th percentiles. Moreover, similar to Polk and Sapienza (2009) , we consider the R&D intensity, which is measured by the ratio of R&D expenditures to total assets, and run the same regression on two subsamples of firms grouped into high R&D intensive and others, based on the mean of R&D expenditures by 2-digit SIC industry classification. 2 The results of these sensitivity tests provide support for the robustness of our findings on the asset-growth effect and are reported in Table 5 .
When considering the first firm characteristic, the coefficient estimates for the interaction variable between the crisis dummy and the asset growth rate for the subsamples with low, medium, and high stock turnover ratios are −0.046, −0.047, and −0.013, respectively, which is in line with our previous findings for the full sample. However, only the coefficients estimates for the first two subsamples are significant at the 1% level. This provides evidence for the existence of the asset growth effect during the crisis years only for those firms in emerging markets with low and medium ratios of the value of total shares traded to market capitalization.
R&D intensity has also an impact of the size of the asset growth effect during the crisis period. Coefficient estimates of the interaction term for both subsamples of high R&D intensive and other firms exhibit the expected negative sign and are statistically significant. However, the coefficient estimate for the subsample of firms in less R&D intensive industries has twice the size and is also statistically significant at 1%.
The coefficient estimates of the asset growth measure are negative and statistically significant for all small, medium, and large firms. This supports the findings of Cooper, Gulen, and Schill (2010) that the asset growth rate maintains explanatory power across showed all three capitalization levels. In addition, small firms exhibit the largest coefficient estimate (and also the only one significant at the 1% level). This may suggest that although the asset growth effect is not only a small-company-based anomaly, is somewhat more related to smaller companies, consistent to the findings of Li, Becker, and Rosenfeld (2012) .
Investor Protection and the Asset-Growth Effect
We report the results of our multivariate regressions for the role of investor protection in the relationship between the asset-growth effect and the financial crisis period in Table 6 . The first two columns of the table report the results using the shareholders rights index, and the columns 3 and 4 report those for the creditor rights index. The estimated coefficient of the interaction variable on the association between asset-growth effect and years of crisis is negative and significant only for those emerging markets with a low protection of shareholders. Similar results are reported when assessing the role of the creditor protection of the asset growth effect during the crisis periods. Only countries with a low value of the creditor rights index exhibit negative and statistically significant estimated coefficients for the interaction variable between the asset growth and years of crisis. Overall, our findings on the relevance of the investor protection level on the effect of asset growth on stock returns during the crisis years show that the asset-growth effect is severe in those emerging countries with a lower score of both indices of shareholders and creditors rights, therefore providing support to the mispricing explanation.
Conclusions
In this study, we examine the asset growth effect, which is identified as the relationship between the growth rate in assets and future stock returns. The literature has provided evidence for a stronger negative relationship for firms in the United States and also in other developed countries. Two potential explanations have been provided for the asset-growth effect, mispricing (overinvestment), and q-theory (optimal investing). We test this relationship with the firm-level financial and stock returns data from 26 emerging markets in the period of 2005-2013. Our aim is to identify which one of these two explanations exists across emerging markets. We specifically focus on how this relationship would be affected by the global financial crisis years. We also consider the role of strength of the country-level protection for shareholders and creditors.
We find that a significant and negative relationship between asset growth rates and stock returns in emerging markets holds only for the 2008 financial crisis and not for the full period, for firms with low and median stock turnover ratio and also firms operating in industries with low R&D intensity. In addition, we show that this asset-growth effect during the crisis years is heterogeneous among our sample group and can be found only in those emerging markets with a low level of investor protection. Our results provide empirical support to the mispricing hypothesis of the asset-growth effect and are consistent with the evidence provided by Titman, Wei, and Xie (2004) .
Our study has important implications from an investment perspective. We find that the return predictive power of asset-growth measures, documented mostly in the United States and other developed economies, Table 6 . Shareholder and creditor protection, crisis period and asset growth effect. This table reports pooled OLS regression results with country, industry and year fixed effects to obtain the role of protection provided for shareholders and creditors at the country level in the effect of asset growth during the crisis periods on firms' stock returns (Return t ), which is computed for a year holding period from beginning of January to end of December in year t. Asset growth (AG t also exists in emerging markets under certain conditions, linked to financial downturn periods and the level of investor protection. Therefore, the asset-growth effect in these markets, particularly in those with lower investor protection, should also benefit from the attention of investors, in addition to other stock returns' anomalies already documented in the asset pricing literature. However, one should be cautious about the current limitations in the prediction of financial crises.
The asset-growth effect has already been analyzed in a number of studies in the literature. This study adds a new insight to the existing academic research by analyzing the moderating impact of the global crisis along with how this moderating effect is shaped within emerging markets with high and low shareholders and creditors protection. A limitation of this study can be considered to rely on standard time invariant investor protection country level indices. However, the firm-level corporate governance would be the main determinant of investors view over firms' quality rather than countrylevel governance variables. Unfortunately, the availability of the firm-level governance scores is scarce. Therefore, a recommendation for further research given a broader available scope would be to analyze the effect of firm-level governance on the asset growth effect across emerging markets as well as developed markets.
